Functional interaction of the auxilin J domain with the nucleotide- and substrate-binding modules of Hsc70.
The uncoating of clathrin-coated vesicles requires the DnaJ homologue auxilin for targeting Hsc70 to clathrin coats. This function involves a transient interaction of the auxilin J domain with Hsc70. We have now identified the structural elements of Hsc70 that are responsible for the uncoating activity, and we show that the hitherto accepted view, which implicates the 10-kDa carboxyl-terminal variable domain of Hsc70, is incorrect. A 60-kDa chymotryptic or analogous recombinant fragment of Hsc70, which contains the ATPase- and substrate-binding domains, is sufficient to liberate clathrin from coated vesicles. Consistent with this was the observation that Hsp70 uncoats coated vesicles with the same efficacy as Hsc70 and that DnaK possesses vestigial uncoating activity. Direct binding studies demonstrated that the auxilin J domain undergoes an ATP-dependent reaction only with fragments of Hsc70 that contain both the ATPase- and substrate-binding domains. The individual domains by themselves did not bind to the J domain nor did a recombinant protein that contained the substrate-binding domain attached to the 10-kDa variable domain.